Apoptotic killing of CD4+ T lymphocytes in HIV-1-infected PHA-stimulated PBL cultures is mediated by CD8+ LAK cells.
In vitro infection of PHA-stimulated, normal CD4+ human peripheral blood T lymphocytes (PBLs) with several HIV-1 isolates did not result in cytopathology, despite high levels of virus replication and the fact that some of these isolates were cytopathic in certain cell lines. In contrast, infection of unfractionated PBLs (containing CD8+ as well as CD4+ lymphocytes) with these isolates always resulted in death of the infected CD4+ T lymphocytes. It has been well documented that PHA stimulation and culture of PBLs in medium containing IL-2 generates lymphokine-activated killer (LAK) cell activity which can destroy many transformed cells and virus-infected normal cells. When CD8+ T lymphocytes from PHA-stimulated PBLs were added to HIV-1-infected purified CD4+ T lymphocytes, significant lysis occurred. This cytotoxicity was not MHC class I-restricted, and depletion of CD8+ T lymphocytes from unfractionated PBL cultures shortly after HIV infection largely abolished the killing of the infected CD4+ T lymphocytes. These results demonstrated that CD8+ LAK cells were killing the CD4+ T lymphocytes in unfractionated PBL cultures infected with these noncytopathic HIV-1 strains. Care is thus warranted when studying HIV cytopathology in unfractionated PBL cultures. Morphological and DNA gel electrophoretic analyses of HIV-infected CD4+ T lymphocytes being killed by CD8+ LAK cells demonstrated that apoptosis was the predominant mechanism of LAK cell-mediated killing. In contrast, necrosis was the major mechanism involved in killing of purified CD4+ T lymphocytes by HIV-1 strains which were directly cytopathic. These findings may explain some of the discrepancies in the literature concerning reports of either apoptotic or necrotic killing of cells by HIV in vitro. Moreover, these data strongly suggest that direct killing by replicating HIV-1 in vivo should reveal necrotic cells and immune effector cell killing should reveal apoptotic cells. Since the latter are much more frequently observed in vivo, perhaps immune effector-mediated depletion of CD4+ T lymphocytes is more important as a pathogenic mechanism.